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Construction and analysis of rat model of hindlimb venous ulcer
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[Abstract]  Objective To construct a stable and highly feasible rat with hindlimb venous ulcer model, test its
physiological and pathological indicators, and provide a standardized animal model for the study of venous leg ulcers.
Methods Forty male SD rats were randomly divided into three groups. Fifteen rats in the model group (in which the left
common iliac vein was isolated and ligated, and the partial full-thickness of the skin was cut off) ; 15 in the control group
(the left common iliac vein was isolated, and the partial full-thickness of the skin was cut off) ; and 10 rats in the blank
group (no treatment) were observed for 10 days, during which the model rate, general state, venous color Doppler
ultrasound images, and changes to the wound surfaces were observed. After 10 days, HE staining was used to observe
morphological changes to wound tissue cells. Expression levels of vascular P-selectin and ICAM-1 were detected by

immunohistochemistry, and the levels of plasma IL-6 and TNF-a were detected by ELISA. Results (1) Compared with
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the control and blank group, the model group hindlimb vein showed increased thrombosis under color Doppler

ultrasonography. (2) Compared with the control group, the model group’ s wound area was larger (P<0.05) and the

healing rate was lower (P<0.05). (3) HE staining showed inflammatory cell infiltration in the wound tissue of both the

model group and the control group, and the degree of inflammation was more obvious in the model group than the blank

group. (4) Immunohistochemistry showed that, compared with the control and blank groups, the model group had

significantly up-regulated expression levels of vascular P-selectin and ICAM-1 ( P<0.05). (5) ELISA result showed that,

compared with the control and blank groups, the model group’ s levels of plasma IL-6 and TNF-a were significantly up-

regulated (P<0.05). Conclusions A rat model of hindlimb venous ulcer can be successfully constructed by ligating the

left common iliac vein combined with partial full-thickness skin excision.
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Figure 1 Isolation of the common iliac vein
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Note. A, Partial skin wound with a diameter of 2 cm. B, Rat

model of hindlimb venous ulcer was constructed.

Figure 2 Preparation of partial skin wound
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Figure 3 Limb circumference 2 h after DVT model preparation
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Note. A, Skin color contrast of bilateral hind limbs. B,
Skin color contrast of two feet.

Figure 4 Skin color 2 h after DVT model preparation

A BRI AR, CIV LI FERLE Y ;B AR R 2S5, CIV 1LV (EIV AR WL , A TR B ; C . BRI 2 J5 45 3 K

ICV IV EIV & REERE AT AL,

5 DVT KEUBEALR RE##IX CDUS [E13
Note. A, Before model preparation, the blood flow of CIV was smooth. B, After model preparation, CIV, IIV and EIV
showed no blood flow, but there was thrombosis. C, On the 3rd day after model preparation, the walls of ICV, IV and EIV

were rough and full of thrombosis.

Figure 5 CDUS images of hindlimb veins of DVT rat model
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Figure 6 Changes in wound healing of rats in each group
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Table 1 Changes of wound area and healing rate of rats in each group on the 10th day

4151 i1 (d) AL mm? ) U@ % (%)
Groups Time Wound area Wound healing rate
bapikal 5 219.73+15.76 30. 02+5.02

Control group 10 2.72+2.36 99.13+0.75
BRI 5 286. 67x16. 65" 8.70+5. 30°
Model group 10 .99+8. 33" 95.54+£2. 65"

T S XTI, *P<0. 05,
Note. Compared with the control group, *P<0. 05.

4 —

AL HYB AR C IR

B 7 4K HE Je (HE )

Note. A, Blank group. B, Model group. C, Control group.

Figure 7 HE staining of wounds of rats in each group( HE staining)
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F2 HAKRRUME P-EFEREA ICAM-1 Rk KT (xxs)

Table 2 Expression levels of vascular P-selectin and ICAM-1 in rats in each group

2151 Groups n P-iEFEE P-selectin ICAM-1
25 94 Blank group 10 1774. 80+532. 88 727.59+533.76
XJ &4 Control group 15 2533.16+1507. 13 2239.9x1310. 52
FEHZH Model group 15 7273. 34+3113. 63 9466. 0+2779. 61"

L S IRYL R, 2 P<0.05; 525 4L bER, "P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the blank group, *P<0. 05.

£R3 FEAKRBUMIE IL-6 TNF-o 7K (5s)
Table 3 Plasma IL-6 and TNF-a levels of rats in each group

2173 Groups n IL-6( pg/mL) TNF-a( pg/mL)
25 141 Blank group 10 55.9+3.36 136. 12£14. 63
X HEZH Control group 15 61.02+6. 92 161.97+20. 41°
HERIZ] Model group 15 128. 63+10. 02 337.91£27. 34"

0 SR E, *P<0.05; 525 4L ILER, " P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the blank group, *P<0. 05.
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